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Revision History 



Please Note 

Version 2.02 of the ATX Specification incorporated clarifications and minor changes that take into account 
support for the next generation of ATX motherboards, while maintaining compatibility with the first 
£ EJIUT * ogW examinc ccmbinatfon of motherboard, power supply, and chassis needs to 

determine whether they require the additional features found in this version of the ATX Sptcificutipn 
[Version 2.03 contains only the additional correction described immediately below 



Changes from Version 2.02 to Version 2.03 

Replaced seven occurrences of the erroneous name "microATX- with the correct name "Mini-ATX " The 
error was introduced accidentally in Version 2.02. The Mini-ATX form factor is 1 1.2" x 8.2" (254mm x 

£S?:> ^"u^ 7 ? f0nn faCCOr refeiTCd t0 in this ATK SpecifteaUn is NOT the same as ch* microATX 
form factor, which Is described in a separate specification. 

Changes from Version 2,01 to Version 2.02 

Section 3.3.5 — Replaced Figures 4 and 5. 

Section 4.2.1^-Added new section to define Aux Power Connector; renumbered the subsequent sections 
figures, and tables accordingly. 

Section 4.2.2.3— Replaced Figure 1 1 to better explain the power supply timing. 

Section 4.2.3— Corrected two values Jn Table 7. Voltage Tolerances: -5VDC and -12VDC should comply 
to ±10%, not ±S*. This change was made to match the newly released Intel ATX Power Supply Design 
Guide, Version 0.9. *. 

.$ecrion.4.4~Camcted Table 9; the 1394R signal is carried on Pin 4, and Pin 6 is Reserved. This matches 
toe miormatioo shown In Figure 12. 

Section t 6— Added section to provide the Internet location of the ATX home page, for acce** to documents 
wich information beyond the requirements of this ATX Specification. 
Changes from Version 2.0 to Version 2.01 

Section 2— Updated Fisure 1 to reflect recommendations implemented with Version 2.0. 
Section 3.2— Modified Figure 2 to clarify motherboard mount requirements. 
Section 3.3— Updated table of requirements to reflect changes in the section outlined below. 
Section 3.3.5— Rewrote text to clarify requirements. 

Section 3.3.S— Reduced fceepout zone requirement to 0. i" (2.5 mm). This change was based on feedback 
from chassis manufacturers and is the most significant requirement change with respect to the chassis. 
Section 3.3.5 — Added recommendation to avoid paint within the keepout zone. 

Section 3.3.5— Replaced Figure 4 to clarify chassis J/0 aperture requirements. Tolerances were added to 
dimensions. 

Section 3.3.5— Changed Figure 5 to define connector placement limitations on the motherboard. This is a 
new recommendation for motherboard designers to ensure clearance between the chassis and 
motherboard connectors for the I/O shield. 

Section 3.3.5— Modified Figure 6 to remove redundant dimensions, and removed Figure 7 completely. 

Section 4,3.2— Completely redefined FanC signal descripdon, and removed Figure 15 completely. 

Minor edits were made throughout the document to improve readability and to correct minor typographical 
or grammatical errors. 

Continued 
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Changes from Version 1.1 to Version 2.0 

SW ?»ri2rf haDgCd fl e ° Pti °" al IBWUllin « hole to a ^ircd hole in chassis implementation*. Changed 
a previously required mounting hole to "not needed." -imngco 

SeC 2fc2S^fS 2 to ™" a ? n a ? d 10 c,arif V V0 requirements. Added corner radius 

intormawon to the specification for clarity 

Section 3.4— Changed height restrictions to facilitate future processor and onboard technologies. 

Section 4~-Added an explanation of the intent regarding the direction of air travel for eooling. Removed 
^ external fan shown on the drawing of a suggested ATX power supply. Added a caution aboot 
external power supply fans. Added comments and drawings for ducr mounting. 

t^ft 6 " pJanat r 8 t0 \ PS -° N# ' PWR - OK - 5VSB power supply lines. TV 3.3VDC power 
lail and soft-power control signals are being changed ro required. 

mmoteTf JotttSXj* 1 C ° ni,eCt ° r ** IEEE - 1394 ***** and 

Section 4.4— Added a section to give a suggested color coding for power supply wiring. 
Section 4.5— Added a section su ggesting a venting solution for power supplies. 
Section ^ Added chassis considerations. 

M< HX^l£ M SpeCificati ° n f0r clariflcati <* «* ***y reference of recommended and 
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1- Executive Summary 



ATX was developed as an evolution of the Baby-AT form-factor and was defined co address four major 
areas of improvement; enhanced ease-of-use, belter support for current and future I/O, better support for 
current and future processor technology, and reduced total system cost. 

ATX combines the best functionality from the form lectors that dominated the computer industry in the 
early 1990s: the high integration of LPX and the expandability of Baby-AT. The ATX form factor is 
essentially a Baby AT motherboard rotated 90 degrees within the chassis enclosure and providing a new 
mounting configuration for the power supply. The processor is relocated away ttom the expansion slots 
allowing them all to hold full length add-in cards. The longer side of the board is used to host more on- ' 
board I/O. Table ) summarizes the ATX features. 

A change to the system form-factor is ultimately of little benefit if it does? not reduce overall system cost 
ATX has achieved cost reduction in a number of ways: 

• Material cost of cables and add-in cards is reduced because more I/O can be integrated down onto the 
board and because the hard drive and floppy connectors can be better positioned, allowing the use of 
shorter cables. & 

• Another benefit of integrated I/O down is the potential for lower EMI emissions with the removal of 
serial and parallel cables that can act like antennas. 

• Manufacturing time and inventory holding costs arc reduced because the number of cables in the 
system Is reduced. 

• Video-playback enhanced graphics and audio, the main hardware building blocks to support 
multimedia, are becoming a standard on many PCs: at the entry levci, these features are quickly 
becoming a commodity. To reduce cost in a highly dollar-sensitive market segment, it makes sense to 
migrate these features down to the motherboard itself. 

• By using a power supply that is specially optimised for ATX, it is possible to reduce cooling costs and 
lower acoustical noise. An ATX power supply, which has side venting, allows direct cooling of the 
processor and add-in cards, making a secondary fan or active heatsink unnecessary in most system 
applications. 

The ATX specification i* written as an open specification tor the industry, designed to add value to PC 
architecture. 



Feature 


Benefit 


Double h&l$ht flexible I/O 


Lower systam cost 


panel allows higher 


Fewor cabled 


integration 


Improved reli ability 




Shorter assembly time 




Support for future connectivity and I/O standards like USS, TV fn/out. ISDN, etc. ' 




integrated graphics allows use of unified fram© buffer architecture 


Relocated drive I/O means 


Reduced cost 


shorter cables 


Support for faster drives such as f iO Mode 4/5 IDE drives 


System cooled by single 


Reduced eosi 


fan in the power supply 


More eroonomic (roduced noise) 




improved reliability 


Relocated processor and 


All full-length expansion slots 


memory 


Ease of use, upgrading the processor 




Ease Of use. upgrading memory 




Sase oi use. adding care's 




Repeated processor allows easier use ot buik capacitance and voltage regulation circuitry 
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2. ATX Form-factor Overview 



The ATX fomvfactqr improves upon Baby AT and LPX in a nu mber of ways. Because the power supply 
orientation and specification are modified, and the Baby AT motherboard U rotated through 90 deerc** the 
processor can be relocated away from the expansion slots, and the longer side of the board can be used to 
host more onboard I/O. The ATX power supply, rather than Wowing air out of the chassis, as in most 
Baby AT platforms, provides airflow through the chassis and across the processor. 



Double High 
Expandable VQ 



Full Length 
Card Slots 



Floppy/IDE 
connectors cH 
to peripheral bays 




Single cha$$te 
fan 

CPU located near 
power supply 



Stngte power 
connector 



Easy to access 
memory modules 



Figure 1. Summary of ATX Chassis Features 

2.1 improving the End-user Experience 

By providing a 90 degree rotation of the motherboard within the chassis, the specification gives the end- 
user benefits in ease-of-use and improved functionality. 

■ With the processor relocated, all expansion slots can be full-length. 

9 ? ft ^ usc processor is not located between or under the add-in cards, a processor upgrade can now 
be done without removing the installed cards. 

« The SIMM connectors can be relocated away from the expansion bays and sloes, increasing case-of-use 
by gjvjng easy access to the user for memory upgrades, and increasing the toial number of available 
tull length slots. 

• The use of only a single fan within the system can reduce acoustic levels. 

• More I/O is integrated onto the motherboard, improving reliability and reducing the number of cables. 

• Disk I/O connectors are located closer to the peripheral bays, reducing cable lengths. Tnis reduces 
clutter rn the chassis and allows the use of faster bard disk <^riv&s. 

Q lowCTcd 0 ^ 5 ^ **** ° f USe ' a reductj0T) in * abl * complexity, iHe technical support burden is 
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2.2 Benefits to Manufacturers 



ATX Specification - Version 2.03 



bm!i«rS2? nali ^' *st* fern-factor also reduces total systemcost. This is achieved 
by mpv, n g more I/O onto the motherboard and reducing the number of fans and cables within the system 

aS SSSrt?™ 10 *• ^^^^b'* with previous form-factor generations. Where possTble, 
SSf^?.? ^™ unQn & h ° J <* » Baby AT and full AT. simplifying the design of multipurpose 
chassis. For full details about the mounting holes, see Section 3.2. * * » ulu P»n»« e 

Another benefit is the potential for reduced EMI emissions through the use of integrated I/O connectors on 

a~^h° r " It aS5 ', S ba f k 'P aTOL Thesc «"» «q^ed on ATX motherboards, may act a7 P 

antennas that pjck up and radiate unwanted EMI in Baby AT designs. 
ATX has been, designed with headroom for the future: 

° ttl^^^^ 5 T X 9 'K (?05ttm x 244mm >- This si2e fc > a manufacturer to cut two 
printed c.rcuu boards out of every 24" * IS* (660mm x 457mm) panel. 

' tPmV^Z^-k^'^' ™ y be im ^ menced - ^ Mini^ATX board measures 1 1 .2" x 
I c» /^f A°, 71115 5,26 al,ows a "»f ""facturer to cut four printed circuit boanls per 24" x 
1 8 (660mro x 4S7mm) panel, reducing the cost of the printed circuit board by approximately 30%.' 

To standardize the inevitable migration towards this cost-reduced future form-factor. Mini-ATX is fuUy 
defaned in this specification alongside full ATX. y 
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3. Layout 



SfJSK?!? 8 0 " de5CfibeS the ^a^ 1 specification of the ATX foxm-factor motherboard, 
S£Sj f HyS ,Ca ' "T" r hoIe connector placement, and component aeXcormrafots 



3.1 Board Size 



The maximum allowable width for an ATX board is 12" (30Smm). the same width as a full at K« a ,<4 ru- 
wjdth auow, many existing AT form-factor chassis to accept Baby AT S AT ATX 2?L22 at? J 
foctor boards with a minimum number of changes. A foil L ATX boamts 1i' S'byjtdtf 
(305mm x 244mm). The Mioi-ATX board is 11.2" x 8.2" <284mm x 208mm). P 

3.2 Mounting Hole Placement 



Table z. Motherboard Mounting Hole Locations 



Feature Status Comment 

KSnT" m0untine hofe ' " fee R 9uf a 2 foV an overview and R^»8 tor evocations. M 

atx ooa« mounting locations snewn $noutd b B implemented Tor foil 
ATX g.Q2 compliance. 



bo^ P Tt S ,-Sl^7 X l mOUn v!! n8 " ne Up WiCh m0unti ^ hoJes «* d fOTF ^l AT and Baby AT 

8 rro^oirw^i 80 ^^ 1 "^ atx - and at ™» 

L™« ?h ° ^ nWal l0Catl ° n ° f * e mountins holes for AT *> Ful1 A T. and Baby AT form 
factors. The accompanying table indicates which botes are required for each form factor. 

♦ Figure 3 shows the exact location (dimensions) of the mounting holes for ATX boards. 
Must be used 

acrueve mil ATX *.02 compliance and to provide proper support for tbe board in these ateas. 

in - H * BI * li Upper Ci5bt COfncr 0f lhe A*™ board) must be implemented in all ATX 2 v>. 

may no accommSi ^at^T" i?f *" 'l™ 8 ^ ' biS m ° Untin S ,0C " ic>n from "P*"* » reql red 
may not accommodate an ATX 1 .0- and 1 . 1 -compliant motherboards. To accommodate these 

2 rem ° v8b, , e «Wf^*»ay be used. All ATX 2.02-compliant motherboards should 
u^ee^uT 5 ° n " aU ° W fW 3 ***** "* are °^ a component and 

No longer used 

T t £5^I% J X ^} 4m ' AT3C - U * iS de8ired t0 ™Pl"»«" a board mount in this area a 
removable standoff should be used to avoid problems with boards that do not use this JZZ S location. 

F j gaW 2 W3S rec0mmeftd <* *» ATX 1.0 and 1.1 but not for ATX 2.02. If it is desired to 
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ESS?" . l0Cate<1 ° n riSht 6486 ° f thC Baby AT boart <° aftd 1 in K *« 2) ^ not supported for ATX 
«£.T support 11 not required in that location on ATX, and its presence would present unwanSi 

removable, or not be implemented at all, because damage to traces on an ATX motherboard may occur 
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Hole QOi use 6 
in ATX 2.0. 
SumdoffS. if 
a^d at th&se 
tftC&tions, 
ShOuld be of a 
removable type 

Hole required 
for ATX 2,01 
See ccxi 



Sec chc maawnici) dewing io this specification fordcxaii* on reoowin$ Jettons and board sizes 



Form factor Mounting hole 
locations 

ATX A.C,F,G,Kj; K. LM 



Baoy AT a. B t C, O, G, H. I, n"6. P 

Pull AT A. 8, C. E, G, h\ j, N. d Q 



Notes 

Hole at F must be implemented in aii ATx 2.02-compnant 
chassis assemblies, it was opironai in the ATX 1.1 
specification. 

Hofes at B, O, E, and I are not used in ATX; tf standoffs 
are used at those locations, they should bo 01 a 
removable type. Holes at N, o. P» and O ere not used rn 
ATX. 



Some mounting holes (or Full AT are the same as those 
tor Baby AT and aro not shown separately in the figure 
above. The separate AT specification defines these. 



Ffggre 2. ATX, Baby AT, and Full AT Fornvfactor Mounting Holes 
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3.3 Connector Placement 



Feature 

Pci . and Connector toeeitSoris 
p owr input c^nnoctor location 
Power Input connWtor pfnout 



Table3, Connector Locations 



Status 

Required 

Reco'mcnended 

Required"' 



Optlbmai'Power conned pinoU'" Recommended ' " 



Disk I/O connector ioca?on K 

ps L'l 9 !. ^ ^^ectoir locations 
Back pai^l l/dlioerture size and 
location 

Back panel i/o ^^rmngoniMt " " dptionei 
Memory module conf^« 0 Vioca't.on Recommer* ed 



Recomrnonded 
Recommended 
ROQuired 

Recommended 



Processor iccation 



Recommended 



Comment ~* 

See Figure 3, 

r ™9 n J| edge of board, near processor. 

Sec -Figure 10 (atx 'powersuppYy connector' " 
configuration). 

See Figure 12"{Opxlonai povver supply connector" 
configuration). 

Front etfgo of board, right of expansion slops'. ' * 
See RgureV — 

See Figure 57 " "*' " '"* """ * 
Seo Figuro 6 tor example. 

Between processor and expansion sfote. 'or oetween 
, P r oces5or end disk I/O connectors. 

Right of expansion stots, front of back panel I/O 
Connectors, 



3.3.1 Expansion slots 

^ *» * -«o, of ISA, 
one shared ISA/rcS SToLS^^^ ° f *J ^ * A sl °*' K3*loa, aod 

other than that *toin£^ * » comb in. cion 

one on each of SS^Tlfi fif^S ^ Sh ° uld e ** a *> late ** «**tion of pin 
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3.3.2 Power Input 

Two power supply trends arc driving change in the board power input connectors. First, to support future 
processor technologies and the expected transition to 3.3 V PCI add^in cards, a 3.3 V output is required 
directly from the power supply. Second, with the introduction of new operating systems, such as 
Microsoft* Windowst 95, that support the ability to power down the system from software, a soft-pgwer 
connector will increasingly become a requirement. These two changes imply that two more connectors are 
required (3.3 V and soft-power) in addition to the two already used on power supplies today, To reduce 
both material and manufacturing costs, ATX combines all four of these connectors into a single 20-pin 
connector interface to the power supply; this interface incorporates standard ±5 V, *12 V, 3,3 V, and soft- 
power signals- Use of this connector will reduce production costs by cutting installation time and 
connection error rate. The connector is described in Section 4. 

The exact location of the power connector is. not specified. It is recommended that it be placed alon* the 
right edge of the board considering the location of the processor, core logic, and clearance for the 
peripheral bays. Locating the power connector near the processor will help to ensure clean power. 

3.3.3 Disk I/O 

The exact locations of the floppy. IDE, and/or SCSI I/O connectors are not specified. It is recommended 
that they be placed along the front edge of the board to the right of the expansion slots. When placing 
connectors, the designer should keep in mind mat proper clearance must be provided for the chassis 
peripheral bays. 

3.3.4 Front Panel I/O 

The exact location of the front panel VO connector is not specified. It is recommended that it be placed 
along the front edge of the board to the right of the expansion slots. When placing the connector, the 
designer should keep in mind that proper clearance must be provided for the chassis peripheral bays 
Locating the from panel I/O connector along the left edge of the board is not recommended due to limited 
clearance wich a full length add-in card. Locating it along the front edge of the board under the expansion 
slots using a right angle header may be acceptable, provided mat clearance for the add-in cards and 
mechanical retention of the mating connector is properly accounted for. 

3.3.5 Back Panei I/O 

With the PC platform evolving so fasL ir makes sense to retain the greatest level of flexibility possible for 
external I/O. The multimedia explosion has demonstrated bow user needs for enhanced I/O can change 
quackly over time. With technologies such as Universal Serial Bus and IEEE-1394 likely to quickly 
become standard features on PC platforms, ii makes sense to retain flexibility for the future. Toward the 
rear of the chassis, ATX defines a stacked I/O area that is 6.25" (158.75mm) wide by 1.75" (44.45mm) tall 
This area alio ws the use of stacked connectors on the motherboard to maximise the amoun i of VO snacc 
available. K 

As shown in Figure 4, the bottom of the back panel opening is located 0.150" (3.81 mm) below the top of a 
typical, 0.062" (1.57 mm) thick motherboard. Also, a O.r (2.5 mm) keepout zone has been defined around 
the perimeter of the cutout area, on both the inside and outside surfaces of the chassis back panel . This 
required keepout zone provides a reserved space that can be used to clip a chassis^ ndependent I/O shield to 
the chassis back panel. No slots, tab*, notches, or other topographical features should be placed within the 
keepout zone. If a feature violates the keepout zone, the chassis loses the opr^rrunicy u> *upport an I/O 
shield that can be designed ro fit all ATX chassis that meet the specifications listed below and detailed in 
Figures 4 and 5. For best EMI attenuation performance, paint should not be applied within the keepout 
area as it can prevent proper grounding of the I/O shield. Also, motherboard connector placement must be 
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limited as shown in Figure 5 to allow enough clearance between the connectors and chassis opening for the ' 
VO shield structure. r 6 

• Nominal cutout sia* = 6.25" (158.75mm) by 1.75 • (44.45mtn). See Figure 4 for tolerances. 

• Distance from top of a typical 0.062" (1 .57 mm) motherboard to bottom of VO cutout hole =5 O 150" 
(3.81mro) (Figure 4). 

• Allowable thickness of a chassis back panel that the I/O shield can clip into is in the range 0 037" 
(0.94mm) to 0.052" (1.32mm) (Figure 4). 

• The eoraers of the VO aperture can be rounded to a nuxlmum radius of .030" (0.99mm) (Figure 4) 
This allowable rounding of the corners helps case manufacturers extend the life of their hard tooling 
while still complying with the specification. 

• The 0.1 ■ (2.5mm) keepout zone around the VO aperture area is required in ao ATX 2.02-compliam 
chassis (Figure 4). This allows ATX 2.02-compliant VO shields to fit into ATX 1 . 1 or 2 027compliazit 
cases. The keepout area is needed for the shield attachment points. Avoid paint application in this 
area- 

• The face of ail VO connectors should be placed 0.445" (1 1 30mm) from the reference datum and 
remain within the zone defined in Figure 5. 

• The I/O aperture should be a simple cutout of the charts back panel. Recessing the VO aperture will 
prevent the case from accepting ATX 2.02-compliant VO shield*?. 



R 0.039 MAX, TYP ^|^ Q ' 10Q * E 



0.100 M1N KEETPOUT AKJQuND DPENlNGy^V 



1.7 30»c.eo* 



Ji 



(IM50>J 



1 



1/D Aperture 



I 



-6.550*0.080- 



BASEBOARD 



datum o.o 



z 



i , 
■ I ■ ! <0.S50> 



0.037 MJN ii 

O.052 MAX "[ 



DATUM 0.0 » 
BASE BOARD 



I- 



0.098-waio 

Firon bestton S^rf&Ce of k>05«?fc>OOrd 
or xop of chassis iTandgPfs 



IMOtPS" 

1. Not to SC0l<* 

2. Dinen^ionc tr Inches 

3. I Inch = £3.4 mm 

^ Assvr»C5 incH thick »as« fcoard Tr,j<$ 

cjinencion win v©ry witi-i fco^fcoa r d thickness. 
Do not plr.ee any topnrjrophir.al Mature? ir. 

a^eo or> cither the inside or ewT«?idfr s^Fucp. 



Avoid p&inT applicator- ir. t^ir; a^?C 



Figure 4. Chassl3 Bwk Panel J/O Aperture Requirements 

(rear and aide vfevs^soo Figure 3 for datum location) 

Note: Th© term •oaseDoanr used in the figuro aoave and other figures is equivaJent to trio term "motherDoard- used i 
toe texi throughout. 
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Figure 5 specifies the J/0 connector zone. Compliance with this recommendation is necessary to ensure 
enough clearance between the chassis aperture and motherboard connectors for the VO shield structure 

S^!Trf d0n may J* wa ! vcd if the shieJd P rovided w ' th * e motherboard requires less than the 
recommended clearance. Jo retain maximum flexibility, the exact positioning of connectors within the I/O 
connector zone is left ro the discretion of the motherboard designer. 




y— — 1)01 

t n 



Do t^n 0.0 



J. Not Scale 

A I Jrvcn. » RS.o nn 
Require***-:* &;e<=w^ *> C r» Bosffbao'oJ \'Wek»-w>ss 



Figure S. Motherboard I/O Connector Zone Recommendation 

(rear and side view— see Figaro $ for datum location) 

Figure 6 shows aT > example of a muitimedia VO pane), featuring scacked serial pons, stacked keyboard and 
mouse, stacked audio jacks and midi port, and parallel port and VGA eoroioTSA^ 

SST" 00111(3 b f **T m2mufacrarCT *stad- This layout is only an axample-the ATX ft£T 
factor allows complete flexibility in the layout of back panel I/O, 



l^ 0 o Q o 0 o°o 0 /@ 




Parallel 



oooooooooo oo/« 



Midi/Game 



Serial 1&2 Mouse 
Keyboard 



VGA 



Audio 



Figure 6. Example Multimedia I/O Back Panel 
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3.3.6 Memory Sockets 

The exact location of the memory sockets, whether they arc SIMM, DIMM* or some other type of 
connector, is not rigidly specified. Ideally, the sockets should be located to the right of the seventh 
expansion slot and far enough reward the back edge of the board to clear the chassis peripheral bays. This 
w,U enable easy upgrade by the end user. The exact location of the sockets will be dictated by the 
processor and core logic placement requirements. Two of the most Jilccly locations arc 

• Placed rear to front between the processor and the seventh expansion slot, or 

♦ Placed left to right between the processor and the front edge of the board. 

3.3.7 Processor 

The exact location of the processor is not specified. It is recommended that it be located behind the 
c*cenuuj I/O connectors and to the right of the seventh expansion slot, so that it receives sufficient cooling 
It may be cooled from either the fan located in the power supply, an active heat sink (fan attached to the 
processor), or normal airflow through the chassis. The exact method will depend on the specific processor 
cooling requirements, \ * 
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3.4 Height Constraints 

S5 iXtlZtS h dV r ^ ° f ^ , ATX f ° rm faCtW 18 itS a ««^"«y «* of ex pans io n Table 4 
lists the status of height constraints for specific areas. Figure 7 shows th« T» a «i,»H ». • 

hci*i consent, for the components on the K bo*d FofftL T^btrwTAS^^ 00 ^ 

motherboard should nor encroach into theWareas, which areTs^Td f ^ ATTC 2 J ? ' 

supplies, standard peripherals, or chassis features S^laS.?^ 2 O^mSat^^ bant , pow * r 

penpherals. and chassis feature, should not extend into " ' 



«=» Nate 



Sn? S ?° ! <JU,r l d f0f Ch0£SiS ira P le ^««oons that am to be ATX 2 02- 

ft .° te 15 th ° revisi ° n in the conipoaent height restriction of Area A 
Motherboard components in Area A may now extend to 2.S0" high whereas i Vi WrC' 
specification, maximum component height in Area A was Litedw 2 20^ 



Feature 



Table 4. Height Constraints 



.... . Status Comment 

SSZ ^^^ mum «»mP««M " Reeled . ' "see Figure 7. ' " 

atx chess's Keepout in Area A ^ ' 

Regarding the chassis keepout fox Area A: ' 

• Required: a clearance above the motherboard mu^t hp rv t« f,vu^. . ' 
components in this are* on the PCboard. ll ' ,<lte dynam ' C con4id ^°"« of 

♦ Recommended; A clearance of 3.5" is preferred to facilitate cooling solutions that require ducting. 
The bottom right comer of the board is the most constrained because of the presence of 5 25" and 1 v 
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.400 REF 

{Board Mtg H<?le) 



r 



.12.0- 



"^--—--650 REF (Board Mfc Hoto) 



+ + 



9,600 



0,60" 

Card Slat Area 



+ 



4 



2,80" 
Area A 

{sec note below) 



• 5**00 • 



-7.7W 



1.50^ Area C 



AreaD 



10.730- 



0.35 
Area I 



6.S0O 
7.250 



7.500 



Figure 7. ATX Motherboard Maximum Component Height Restrictions 

(all cim&nsions in Inches) 

Note 

IS»5i^i hei8ht ™* ic * 0n j n Area A appliw to ihe PC board component height The 
£K? a f° r Che ChaSS1S in *** is 3 * 0 ' * ^ difference m these heights is 

plated co the need to accommodate dynamic excursion considerations for shipping. The 

SSISSSS!!"^ *" chassis iT1 **• M is 3 * 5 " 10 faci,itttte altoo ^ c 
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4. ATX Power Supply 



Hill f l 00 ^ 0 " ? directj01 ' to ao A ™ system is for the power supply fan to draw in cool air 
from outside the chassis and exhaust it directly onto the processor. In this configuration, cooling th* 
processor without the need of an active fan heatsink (heatsink with small fan mounted on top) is achievable 
in many cases. See Section 4.5 for a complete discussion of power supply airflow. Table 5 lists or refers 
to the power supply characteristics that are required or recommended for an ATX form-factor system. 
Table S. ATX Power Supply 

F ^ 8tUf l ' Status Comment " ~ 

A l^J^^ r .^B^^^l1^. n ?^y. ..' RoqWed ~ See Figure B. - " 
.. A ^5^ r * i ^«^. , *?!*^i7 ~" Rewmm^M*" 'See Figure" ii: ' " 
- AT *. *^J?Wl*?$!>~" IT"." "h wmmenaeo " ' '23 c'fm minimum* wflet. minimum. 

ATX power supply "ducting attachment Recwmmencied"' ' Soe Figure '«! " " 

features " 



W,tt, some modifications, a standard PS/2' power supply can support an ATX form-factor system These 
modifications include adding a 3-3 V supply rail. PS,ON#, 5VSB, repositioning of fan venting locations to 
move a»r directly across the processor, and consolidating the motherboard connectors Into one 20-pin 
header. The preferred airflow solution is to pull air Through the power supply from outside the chassis 

! ° nt ° 6 P^ ccssor - Howew. other airflow solutions may be implemented ,0 meet the specific 
cooling requirements. For example, one alternative solution would be to use a standi PS/2 power supply 
moaned w,th the 20-pin power connector, without repositioning the fan but using an active fan heatsink to 
• coo die microprocessor. Although ATX power supplies may use an external fan. care must be taken in 
implementing external fan configurations so the fan does not violate the kcepout zone* necessary for ATX 
2.02 compliance (see Ftgure 7 for detailed kcepout zones). 

4.1 Power Supply Form Factor 

Figure 8 shows the required overall dimensions and the general form factor of an ATX power supply 
wuhout an external fan. Note that Version 1.1 of the ATX Specification depicted a powar supply with an 
external fan. See the previous section for a discussion of external fans and keepout areas . 
Future high performance processors also may require the power supply to accommodate special airflow 
fluctmg. Figure 9 suggests power supply attachment features that would accommodate the easy design of 
such ductmg. Ducting configuration is not specified, because duccingwill depend on the relative location 
oi the microprocessor and power supply. The location depends on both the chassis geometry and 
motherboard layout. 
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1t6.fi 
140 



• 150 \ 



ODflOQ 
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UNC-2B thft£ADED H&E (4 X)- 



■ UB.G - 




Hofau: 

1. Untass tfhwtrtc sjjccifed. cfl &4.0 
6*meroion3 ere i* moi. 




Figure a ATX Power Supply Mechanical Diagram 

{all dimer*8!on$ in miliinnaTsrs) 
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4.2.2 Power Signal Control Definitions 

4.2.2.1 PS_ON# 

^mVZ££^V°Z$£? tbMtUrnS ° fl a " 0f thCmain P 0 **"*" including 3.3VDC, 5VDC, 
£^?a ^' ai i d ; 12VDC P° w ««il8- Whet this .signal is held high by the PC board or left o^en 
SSt * * °» * POW£f rail5 $h0u,d TOt dcW CUI ™ 1 and * held af a So poSl with 
potenbal. This s.gna! should be held at +SVDC by a pullop resistor internal to L power supply 

4.2.2.2 5VSB 

f 5, 5 W u by VOUag<1 * at "** *• ° Sed t0 P° wer circujcs that PO *er input during the cowered- 

down state of the power rails. The SVSB pin should deliver 5 V ± ? % atVminin,um oMO J>A for 
board circuits to operate. Conversely. PC boards should draw no more tha„ I OmA maximumftom thS nln 
unless a power supply with higher current capabilities is clearly specified ThJ^wer be u £d * 
operate cHCtntt such as soft power control. For future implemln^on, it « wiCSffiSSSs^B 

4.2.2.3 PWR_OK 

Sv-DC «d* *^^ 8D0 l 8iSWd "!? Sh0U . ,d ^ ^ Wsh b * 14,6 P° wer Su *P' v «> i^«ate that the 
7JnZZ - outputs are above the undervoltage thresholds of the power supply When this 
signal » asserted h ls h. there should be sufficient mains energy stored by the inverter w euaramee 
continuous power operation withi a specification, Conversely; when eX« -the w^S?VDC 
output voltages falls below the undervoltagc threshold, OT when nrtJ^taSi^fa^L 
t™" pK ST"""" ^.^^ is - lon Scr fi uaraatcXpwR_OK shou.d be deS^ud o 
t£1£& 5 W 6 WBfa8 characteris *« of thc rWR_OK, PS_ON#. and germane pow S 



On 



PVW OK 1 
1 



1 



PWA^OK Son** Uv* « 95% of nominal 



Figure 11. Timing of PS_ON# ? PWR J3K, and Germane Voltage Raite 
rl^^eViT ^ n ° reqUirCinem 10 rae6t SpCciflc dmin * pwa™:«eh, the following signal timings sre 

P WE^OK delay 1 00 ms < T ; < 2000 ids 

Power down warning T d > 1 ms 
PW^OK rise time T 5 :£10n>$ 
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Motherboard* should be designed so the signal timings recommended above arc used. Using these 
recommendation, will help drive the industry to an acceptable standard. If nmings o«her?han *e S e are 
implemented or required, this information should be clearly specified. 

4.2.3 Voltage Tolerances 

Tolerance for the motherboard power rails should comply to the values listed in Table 7. 

Table 7. Voltage Tolerances 



Voltage Rail 


Tolerance 


+5VDC " " " 


*5% " 


"•svfic' 




" ^livoe" 


±S% 


"'.isvocT 


±10% 




±4% 


+5 VSB 


±5%'" 



4.3 Optional Power Connector 

In addition to the main power connector, a 2-by-3 option,! connector from the power supply can be used in 
r 4 if fttftCd0nS 35 *" mo ™™& ** antral, IEEE-1394 pow'Jsource and a 

• The fan monitor features add the ability to monitor and detect fan failures. 

' s1ceptl^Tm^°^ ^ W,herb0ard to "I-**- shwd ™ «*" astern goes into a 

* F an speed control i« possible to allow for slower fan speeds during low power usage. 
Figure 12 shows me pinout of the optional power connector. The PC board conneexor should be 
.mplemented with a Mole* 39-30-1060 or equivalent connector. This mates with the power Cnlv 

not speeded but should be located near the main connector for convenience. 

Proper implementation of FanM. FanC, 3.3 V Sense, 1394V, and 13!** is diseased below. The fiends 
should be implemented according to these specifications if a standard optiona! connector is osed. * 





© 




FaaM 


1394V , 


© 


© 


FanC 


Reserved j 


© 


© 


3,3V Sense 



Figure 12. Option©! Power Supply Connector Configuration 
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4.3.1 FanM Signal 

5S I 8 "' 11 jS " ° pen colIector > 2 P ulse Per revolution tachometer signal from the Dower suaniv f»„ 
The SlgDa l stops cyeuug during a lock rotor state; the level can be either high or\lZ Tt?*7 , P E * 



+ svoc 



To Pin : t! cpiionoi 
connector 




to Mother 
Boore Monitor 
Circuit 



Figure 13. Simple Implementation of a Fan Monitor Circuit 

4.3.2 FanC Signal 

supply A. « S pe^T ff XSnt2» 3SSS£ ? ^ 

S c 53s; ; h b : C7Ja%si? that i v lovv8 r* b,e speed ot * rarion * 
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4.3.3 3.3 V Sense Line 



ATX Specification • version 3,03 



traces leading to the motte^S^SL^ T ^ V ° JtaSC ^P 8 8CT0SS connector and 
remotely monitors the 3 SScS3S?i ^""T? * * 3 ' 3 V se " 8 « 

. signal should be such that {fan SKS£f T the ™ h6fboard The implementation of this 

C0TOr ^uSS^i^^a; * e defauJt 33 v sa * s « hne °" - 

4.3.4 1394 V Pin 

connector, The output of this power rail o f^iw cT Med * P° Wer ^ 1394 

power rail for motherboard or other dowJ nSSSk ^ compatibility required. Use of this 

devices is not r^Tt^ K gX^7S^^ ^ an ^ d * c 1 n * te resul «. became power for 1394 
applicable IEEE?! 394 specTfiSlot S^JKStlS^ ^ 8 and 40 v0 ^" &e *<= 

this power ran is ^^ZZt^Zl^ Z?£SSE2f* » 
for power to be delivered at this connector PS_ON# s»gnal must be asserted low 

4.3.5 1394RPin 

The 1394R pin provides an isolated ground path for unt»owei*H 1 «w 

4.4 Power Supply Wiring Recommendations 

Fimir** ^A «w ib ronowcd oy many vendors, but this color coding is NOT i™,,;™*,* 

Figure 14 demonstrate* typ 1C ai cabling and sug^ed cable lengths for i m^SS^^' 

Table a Suggested Wire Color Code for ATX Power Supplies 



IB AWC Wire Signal 

OringG {22AWG) +&3VDC 
B ' own .^ W ?L 3.3 V sense 



Blue 
Black 

Sfaok 

Black 

Black 

Whit© 

Rod 

Red 



-12V0C 
COM 

COM 

COM 

COM 

-5VDC 

♦5V0C 

*5VDC 



Pin 

. .. _ 

11 

' 12 

13 
"id 

15 " 

16 

17 

18 

19 

20 



Pin 

1 



10 



Signal 

+3.3VDC 
COM 

+svbc 

COM 
-rSVDC 

coii/i 
pwr_ok 

*SVSB 
+12VDC 



18 AWG Wire 
Orange 

Orange 

Black" 

Red' 

BfaeK 

Hod" 

Brack " 

Gray 

Purple 

Yoliow 
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Table 9. Suggested Wire Color Code for Optional ATX Power Supply Connector 



a AWG Wire 


Signal 


Pin 


Whit© 


FanM 


' i 




FanC "" 


" " 2 " " 


WKli^riwn Strip© 


Sons© 


3 




1394R 


4 


WhltafRed Stripe 


" '1394V 


'"$' 


NC""" "" ""' 


Reserved 





- f 11,11 1 Ef 




2B0±15 




ZS4 * 1G (2XJ 




Figure 14. ATX Power Supply Wiring Harness 
(all dimensions in millimeters) 
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4.5 Power Supply Airflow 



ATX SO0e*"ca«on - Version z.03 



An ATX power supply should be designed to provide maximum airflow to cool both the power sucrilv and 
toy components .nside the system such as the processor. The exact ventag location andSoiSb vS? 
as fan selection for the power supply will vary, depending on the complete system mSSE* 

STSSS ^ aU ° W SUff ' Cient * e Cb3SSiS Commodate cooling 

£tl J 3^ g,U 1 08 ? ^ SUPply> * iS rccomraefldtd ^at 23 CFM minimum be pr^t at he 

Outlet of the power supply. Figure IS shows one possible configuration for the power supply vent inside 

£ FTJS C ° nfl ? Ura,i0B f " the P** er « ""side o* the system Z?d *!Tj£2£ 

£2E!£ v^ , T nC ? 0n °° J 6 dl ? ow - 0,16 rectradcd ^'ution for providing the minimum 

SJV^J ^ e °f S 6Xi5t tWtWWn thC airfl0W P 10 ^- acoustical noise generated by the system, and cost 
Structures that attempt to control or restrict airflow will generate acoustical no,se and should te destned 

ITouLrrr noise 'r 13 achievab,e - Wei1 vented ^ ^ **» EJ2n« 

use of quieter, lower power fans or minimize the need for costly secondary fans. ' 



Top Surtoce 




140 



6.0 -+l 



•150- 



Arco on lop* surface • 
inside dolled tine* 
snouW hove 6055 
minimum open creo for 
proper venting. 



.1,4.0- 



80.D 



4; 



Figure 15. ATX Power Supply Suggested Venting 

(all dimensions in miuirneiere) 
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ATx Specification « vc^io* 2.03 

5 - Other ATX Chassis Considerations 



5.1 Venting 



Adequate vo-tins should be provided in the system to allow for unimpeded and well' directed airflow to 
processor the power supply j, expected to cool th/prLssor wKSjw £££££££ SS 

SSLS? 8 f u con ?> oneots Sttch « Peripherals and add-in cards. A secondary fen should be 
considered n. cases where the power supply ft, is incapable of cooling all S y«em co«po„en2 



5.2 Power Supply Mounting 



----- -r.. ^ ~ o-icw mat is easiiy ac 

power supphes that interfere with easy component integration. 

©. Additional information 



or contact your local Intel representative, 
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